Vitamin D deficiency has been proposed as an environmental risk factor for several neurological disorders. To investigate the biological plausibility of this risk factor, vitamin D (DVD) deficiency rodent models have been used to examine the impact of DVD deficiency on neurobiology and behaviour. The majority of these studies have taken a developmental stance and examined the impact of vitamin D deficiency during gestation on the adult behaviour of the offspring. In the rat, the most constant behavioural phenotypes include hyperlocomotion in response to novelty, psychostimulant sensitively, impulsivity, and augmented motivation. However, in the mouse increased exploratory behaviour and motivational alterations are observed. Researchers have also examined the affect of adult vitamin D deficiency in rodents. The resultant behavioural alterations include increased exploratory activity and impulsivity in the rat, while increased hyperlocomotion and sensory sensitivity is observed in the mouse. Thus, both the developing and adult brain are sensitive to dietary vitamin D status. However, the behavioural alterations are subtle and influenced by factors such as species, strain, sex, and age. This illustrates the amenability and complexity of neurobiological systems that are influenced by vitamin D status. Nonetheless, with increasing evidence for epidemiological associations between neuropathological disorders and vitamin D, carefully designed rodent models are well placed as a tool to explore the neurobiological and behavioural domains that may be sensitive to vitamin D. 
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Introduction
Vitamin D deficiency has been proposed as an environmental risk factor for several neuropsychiatric disorders including ADHD, autism, Parkinson's disease and schizophrenia [1 ,2-5] . Consequently, vitamin D deficiency rodent models have been established to investigate the underlying neurobiology and discrete behavioural domains that are altered alongside dietary vitamin D. Vitamin D acts as a neuorosteroid via the nuclear vitamin D receptor (VDR), which appears in the rodent brain during the second half of embryonic development and continues to be expressed into adulthood [6, 7] . Here, the VDR modulates processes such as neurogenesis, cell proliferation, differentiation, and neurotransmitter metabolism [8] . Thus, alterations in vitamin D status are well placed to impact normal brain physiology, accordingly a range of behaviour alterations have been observed in the rodent following changes in dietary vitamin D intake.
Here we review recent studies examining the impact of vitamin D deficiency on behaviour in rodent models [9] . The majority of such studies have examined the impact of developmental vitamin D (DVD) deficiency on the subsequent adult behaviour of the offspring. In this model, females are fed a vitamin D deficient diet from 6 weeks before mating until birth. This six-week timeframe before gestation is required to deplete the females of vitamin D, the levels then remain deplete over the course of in utero development [10] . Most DVD studies discussed below follow this protocol unless otherwise mentioned. This research has demonstrated that adult behaviour is altered by DVD deficiency during gestation. A number of studies have also examined how adult vitamin D status can impact behaviour. In this model, adult animals are fed a vitamin D deficient diet at least 10 weeks before and during behavioural testing. The results have also revealed that adult vitamin D (AVD) deficient induces alterations across a range of behavioural domains [11 ] . In the following review we discuss and compare the current literature describing behavioural deficits induced by vitamin D deficiency either during gestation or adulthood relative to species and strain of rodent.
DVD deficiency in the rat

Hyperlocomotion
One of the most replicated adult behavioural changes following DVD-deficiency in the Sprague Dawley rat is hyperlocomotion in a novel arena, which has been observed across a range of tests including the hole-board, 
